There is an increasing interest in the analysis of salivary biomarkers for medical practice. The objective of this article was to identify the specificity and sensitivity of quantification methods used in biosensors or portable devices for the determination of salivary cortisol and salivary α-amylase. There are no biosensors and portable devices for salivary amylase and cortisol that are used on a large scale in clinical studies. These devices would be useful in assessing more real-time psychological research in the future.
Saliva sampling has the advantages of being noninvasive, stress free and allowing multiple sampling easily done by the patient. Analysis of saliva biomarkers is an increasing interest in medical practice. Rapid quantification of biomarkers in practical medicine is useful not only for rapid diagnosis, self-control of the disease and treatment management, but also for population studies [1] [2] [3] [4] .
Salivary cortisol is considered a non-invasive biomarker for the activity of the hypothalamus-pituitary-adrenal (HPA) axis, which is the main system involved in psychological and pathological stressors adaptation [5] [6] [7] . Currently, analysis of salivary cortisol is considered a standard method for the evaluation of the influence of stress [8] .
Recently, salivary α-amylase has been indicated as a non-invasive surrogate biomarker for the quantification of the activity of the sympathetic system [9] [10] [11] . It was noticed that modifications of amylase activity in saliva precede modifications of salivary cortisol levels in case of psychological stress [12] . Salivary α-amylase is useful in quantifying psychological stress and to distinguish between eustress and distress [13] .
According to the IUPAC definitions [14] , biosensors are chemical devices that use specific biochemical reactions mediated by enzymes, immune system components (antibodies or antigens), tissues, organelles, whole cells, and even microorganisms or bacteria to detect chemical compounds usually through electrical, thermal or optical signals.
The objective of this article was to identify the specificity and sensitivity of quantification methods used in biosensors or portable devices for the determination of salivary cortisol and salivary α-amylase.
Experimental part Material and methods
Data sources were relevant studies from PubMed and SCOPUS databases, published in English from 1980 up to September 2017. Search terms used included stress biomarkers; biosensor; salivary cortisol and salivary α-amylase. We excluded the duplicates and studies which do not describe the methods. The articles with incomplete data, letters to the editors, reviews and commentaries were excluded as well. We recorded the method of detection, the range of analytes for detection, the sensibility and the specificity of the methods.
Results and discussions
Most of the articles regarding the methods used in biosensors and portable devices for quantification of salivary cortisol and salivary α-amylase are based on optical or electrochemical transducers.
The most important step in the construction of an electrochemical based biosensor is the immobilization of the biological recognition material on the surface of an electrode. Biological elements for the detection of salivary cortisol are conjugate anti-cortisol antibodies. Electrodes used up to now for the detection of salivary cortisol are made of gold or graphene. Horseradish peroxidase (HRP)-labelled cortisol is used in optic methods for the detection of salivary cortisol.
Particularities of biosensors and detection methods for salivary cortisol analysis are presented in table 1.
Biological elements for the detection of salivary α-amylase are α-amylase specific antibodies. Enzymatic reaction time is used in optic methods for the detection of salivary α-amylase.
Particularities of biosensors and detection methods for salivary cortisol analysis are presented in table 2.
Salivary cortisol and amylase can be utilized as excellent indexes for stress evaluation. Salivary gland biomarkers respond quickly and sensitively to stress factors, similar to blood biomarkers. The levels of α-amylase in saliva are modified more rapidly than the levels of cortisol, therefore the use of both biomarkers can be useful to quantify the modifications induced by stress.
Salivary α-amylase activity depends on the saliva volume, but a recent study demonstrated that a new method for the analysis of a very small sample volume (5 µL) does not need to determine the salivary volume quantitatively [13] .
Numerous analytical methods (including highperformance liquid chromatography, mass spectrometry, ultraviolet spectroscopy etc) have been successfully used for the detection of salivary cortisol and salivary α-amylase, but their major disadvantages are the need of expensive equipment, highly skilled personnel and long analysis duration [21] . Detection of cortisol and of α-amylase in a complex matrix such as saliva has been simplified by the development of new and very sensitive methods that allows the measurement of very low quantities of analytes.
Classical methods for the quantification of salivary cortisol and salivary α-amylase are largely used and recognized for studies on stress influence in different diseases [22] [23] [24] .
Socioeconomic status and psychological factors are currently evaluated in different pathological states [25] , therefore there is a need for simple and precise methods of detection.
New methods in biosensors and portable devices for the detection of salivary biomarkers are compared with clasical methods clinical studies, to evaluate the limits of detection of the analyte and the sensitivity of the methods [26] [27] [28] . The development of rapid, sensitive, selective and low cost biosensors is needed for the rapid detection and monitoring of salivary cortisol and of α-amylase in clinical studies on stress.
Conclusions
The most used methods for the detection of salivary cortisol and for salivary α-amylase detections are optical. No portable device is currently used for the concomitant detection of these biomarkers in saliva.
There are no biosensors and portable devices for salivary amylase and for cortisol used in large scale in clinical studies. Biosensors and portable devices for salivary amylase and for cortisol biomarkers would be useful to assess more real-time psychological research. 
